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DESCRlPTToyr 



5 



10 



K)WERSlJH>LYI£VELMO]^ORING AND RESET GE^^ 
Hdd of fheinventian 

ocMiTiiriangapovwsr supjijrlevd marator. 
Badsgpound of the irwentian 

3i^t^.^citaaasmiuiieasi^fy.«lt^ In order for an int^^ circuit to 

operateidi*ly,theawlyvoltagpl«stobestable Afterpo^A^KHiora^ the 
simply A^t^ fjpicajfy leqiaies some time to le^ 

Itisstateoftheart to erryloyag^dal circuitry som^ 
cua.tryir^a^irU^eddrcuitthatcoa^«r«itepav^3^^^ 

m^emalrefeeruB^olta^ Inordarfbrsucha^dKnitryiofur^ 

mtemdreferencehastostartxx.^quiddythartii^supf^^lt^ 

j!proaAisru>tx^robust,sirKBti«3m^ 

forexample Itisar^ofterdisadvarrfagpof this^ 

haid-W Char^arethusiKApoasibleiAithout datigff^ 

Therart5»ngxpofthesi^y^tagpisi«^y«*p,e^ 

x^alov^rstafeorsiru«ftecun«ttloadoati«ir.t^rated^ Thisis 
another problem that cannot T - - 



Itisihr^anc^lectiveofii^presentmvBntto^ 

thelevdof aa^vdt^ toprovideamonltorforiBliabfyirKini 
sup^iy^rolt^ and to pix>wdeint^pateddrcuits based the^ 
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SUMMARY OF THE INVENTION 
Ai ^?pai3hB in aoooadaniK 

Anidihod in aa:aixtonoe m 
VarioiB advantag^otB meliK)^ 

10 

Ai integrated cfaxxiit in aocxjoi^^ 

Immediate berijefits of this inw^ flexibility, and 

cxmpetltivenessL 

15 

It is an advant^ of the power SL5>^^ 

as monitar and levd detector in all Idnds of in^ 

- " The present inmrtion avoids the prciblems of cootwentLanal systems iising an intenal 
20 leference voltage for comparison with the supply voltage, 

Ofhor advantages of the poesant invention are addressed in connectiQn v^ifh the detailed 
embodLments 

25 
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Bnef descripdon of the dravvii^ 



FIG. lA is a 



sd^cblod.dia8^ofafixstapparah.^acca^ 
mventian; 



nG.2A isa 



10 Frr- ir- • ^ ^'"■^"^^^-■^ i^Tit or me tost apparatus 

nG.2B -a^tanaHcblockdia^offl^roi^l^^^^^^^^^^ 

invenhorv 

nG.4 ^-l-*8P^>«dtod«dbefefi^<^ 

to the tacesenf invpnH/^. ^ 



toiheptesentiiwenlian. ^ 



DESCRIPriONOFPREFERRED EMBODIMENTS 

apidicatiQnWfhinanmt^tateddicm 
The monitor 



30 dEl^afteraraseterentcanbeptDgrammed '"<*™™; us 
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manitar the power a^^fiy levd vrffh a stable irfaence voltage vHcti is t^sually idaitifiedby 

abaodg^ vcitage of a liansistor. M 

fundamentaL 

5 ThefioUovNOiigproblex^aaB^ 

- canoaiebecxHifidentdx)^ 
bancJ^ voltage) until it is stable? 

- If thebandg^iisetimeduxildbetoola^ foracertain 
applicaticn^TAiiat hap^ 

10 

The present ira^rtLcn provide 
to ovexxime these unc3edm^ 

InFig lAaschematicblockdiagpanaof aPORdix^ aaxjrdingtotihepDesent 
1 5 itwentk»\ is The FOR drctdt 1 0 generates a logjlc sigpal (npocst) indLcating that a 
stqpply wltage (VDD/^ hss reached a stable levd. This Ipg^c signal r^xjcst is ^necated afto: a 
trigger signal rcporst was reodved The FOR dixnit 10 coopises a first unit 11 (POR_l) fior 
cxHiparfrTg an interiial refierence vdtage (a^^ 

si^^ply voltage (VDDA) in order to issue afbst logic signal (out_res) at an ovifput 14 as soon 
'20 as the voltage (VM) reaches the liefeence voltage (vref). Asecmd tffut l2 (POR_2) is 
paxmded v\hich applies a delay in order to issue a second log^c signal (oiit_deJay) that is 
del^^edby adday tirne. Alo^c iHut 13 isen^loyedfor combining the fiist log^c signal 
(oitt^ies) and the second lo^c signal (out_dday) in order to provide the logic agpal (npoast). 
When this logLc signal (i^porst) turns logic '1 the supply voltage VDD A is deemed to be 
25 stable 

Thelog^c urut 13 may^corr^rise a tvvo-port AND gate, for eranple 

The delay inttoduced by the unit FOR_2 m^be piogp a mmable, as illustrated in Figl A 
30 This can be done by applying a sequence of n-bits to the pxc^ammable input 18 (Sd<n:0>). 
As indicated in Fig 1 A the unit 1 1 be connected to the unit 12 via an enabling line 1 7, 
that allaws the unit 12 tobeend^ledbyasigndpiDNddedby thein^ 11. THsaiablingline 
17 as \A;dl as the progi3ranable dd^ 
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i^fterhavfr^describedfl^basicprinc^^leQf tte cJetails of the units 

POR_l andPORJZ aneaddtesBedinoannectiQa WlhHg IB andFig IC, K^vefy: 

^^^l«^llcampri«sa^^divid^ 

> ^^lB.Afundan«Msignalthatihisunitllneedsisavoltaaex^ 
i«fe«enoa THsvoltagpreW^evref isfedtofhene^ 
oc»r5«tatorll.2. ThevoltagpdivLderlLl p^desan^^ 

output 11.3. Theinput_plus^^lta8eInaybeasub-^^tagpof VDDA feexatiTde The 
M^ltagpdivider 11.1 rx^be realised usingr^or^ MOSorCMOS de«io^ c^«dtorsQr 
other circuits Wettsuitedisaresistordividercom^ 
-put_plusisa£cactianofVDDAie,input_i^<^^^ 

the^^ltagpinput_iiusisaWvolta8pinfhexangpbetv,«aaOVan^^ Whenihe' 
v^]tag,ixput_plusattheoannecHanIinell.3«actethele^ 

tte signal out_res at the output 14 beoomes alogic 'T'. 

T^POR_2 unit 12 oomprisesadd^unit 12.1, as evicted in Hg IC Ptefoably, the 
dd^tanecanbepro8rarnnr«dlyap03«^anxvi>itw^ 

lane 17, thePOR^ unit 12 issues a dd^ signal out.del^ at the output 15 

Iliedd^unitm^bedesLgn^toprovideax^asanabledel^onitsoutput 
(out_ddag/). 

InHg 2A aschemaiicblockdiagramof anotherPOR dxcuit 20, accordingto ihept^ 
^ntiorv isgiven. ThePOR dxcuit 20 <x)mpris^t.^K)R units 21 and22 (POR.1 and 
POR_2)andalpgicunit23thatisneededtocoai^ethetvxodig[tal output 25 
(out_i^andout_deM of POR_l andPOR_2. ThePORciicuLt20 c«tnhmesi^ 

following tvNolc^csignaIsout_resandout_dd^out_i^isded^fiomacaa5^ 

bet^.«enabanc%3p^^lta8p(vteOandadivider^tagp(it^_0^^ 

^odiment); out_dd^isdai^^fo^a«..x^^ 

cMa)«i^«lta8^ (delaycsig^ 82netatedbyafixed^block22.1. Thedd^^^tage 

(de^._sig^ isananalogsdgnaL Thedd^^t^(dd^_3j^ 

^^^duetoihedd^ixTtroduoedlythefixed-dd^unit22.1. The^ 
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out_res and ouLdday are cxmihmed togefiier by the log^c tmit 23 vAida in turn gsnaates 
therpcjtst aLgnal at an output 26. When this logic agpal nporst turns log^c '1", thesijjply 
wltageVDDAisdeeoied to be stable The i^ist signal bimgp the irifics^^ 
\AJiether or not the VDD A voltage has reached a secure levd allowing the q^plicatians within 
5 the integrated circuit to be started 

ThePOR__l unit 21 of Fig 2B coii^jrises log^c demerits that are deagpedm 

able to compare a sub-volta^ of VDD A (referred to as input_plus) wth a refiermce vdltagp 

vref. The POR_l unit 21 oorrpdses a voltags divider 21.1 and a comparator 21.2. The 

10 volt^ divLder 21.1 majrbe reaUzed taangreaston^ MOS or CMOS devLoe^ capacitors or 
other dicuiteWdl suited is a lEsfeto TherefiBcence 
voltage vref is ^Eed to the negative input (E^I^3) 21 A of the comparat o r 2 1 . 2 of the 
POR_l tmit 21 . The reference voltage ii^put^plus is ^ppJied to the positive it^?ut (ENP) of 
the c om par ato r 21.2, Therefierencevolt^ii:put_plusisafia^^ Irtput_plus 

15 inajr be equal to vref. Infhepresettteiifcodimerit, fhePOR^l unit21 issues alo^c'1'' at 
the output 24 if the refererrce voltage iiiput_^^^ 
v61t£^vref. 

ThePOR_2 linit 22, as d^cisedinFig 2C, comprises lo^c dements that are deagpedin 

20 order to be able to apply a dday. It corrpises a fiboed-delay block 22.1 andacoir^^arator 
22.2. The delay is programmable by flying some bits Sd<n:0> to a select ir^>ut 21 .5 of 
thePOR_l unit 21. BydiangngfheHts^?pHedtofhisirqpait21.5, tte 
Vsd at the output 28 of the voltage dSvider 21.1 is ac|'usted The fixed-delay block 22.1 
takes the siqpply voltage VDDA as an input agnal and dda;;^ this irrputagnal by a figged 

25 dday. As a restdt, a delayed output agpal delayjsig is provided at the output 22.3. An 

exanyle of such a delayed output signal is dqa.cted next to the output line 22. 3 . Theddayed 
agpal inaybe a agnal that rises steadflymtiL it reac^ The ddacyed output 

signal dday^agis qplied to the poative input (EMP) of the comp a ralor 22.2 and the volt^ 
Vsdis^Kedtofhen(^3tiveirTput(nN^ In the present 

30 embodiment, fhePOR_2 tmit 22 issues alogic 'T' at fheoiitput 25 after fhedd^, ie, 
v>hen the delayed output signal delacyLsig crosses (e^ooeeds) the level of the voltage VseL 
Details are addressed in cormection with Fig 5 to be discussed later. 
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™«<M35'-^«*ttsfiomOVandp«fa*fy««.ytoftel«^<rfVDDA 
Tl^tolaldda,aprfedtotet,po«isdefii«dbythefixEcWd^untt andtheVsd 
feBlci«»«^a«bi*™da fte^ecf input 21^. Itefad,iy, tteddqrttaefaanly 

««M»aflertes^,rffag,VDDA«ass«ad»dma:afl«a«eta«*. 

Q|^bo*IogicMgnaIsout_^a„dout.<aaya«logen^fl«suB*yv*^TO^^ 
lOgK 1 -ThesignaltpaiaismuchmorejdiAl, 



JPt>R_2 tmit 22. 



^^1.^^31A andacc»f«<.31^, «dq^inFig 3. Afundar«J^ 
Ths«B^,.fe^^i,feltoa^,^j_^ dNN) 31.4 ofteccmpatatorai 2 
a^'^^v ? ^^'-"-^^VM^Ki Vsd at fte<«pu.s31.8 and 

«*^ofVDD^.Thesi8nalnp«ais^,o«taput31.7oftes«dtd.31.6 -n» 
«8nalr,po«isasigna.fl«is«sdflx«tte<n:^26tofl«s™^ 

oonT^31.Z If ,heagnal„p<^bi<^--0': thes,™^ 

d™tedbya0andihevrtogeVrfiscxm^tothepc*h«input(INR313 
-W31^. Tl.^tt31.6 e^l^fl^dt^si *,»an«>diffee*™,^fe^ 

,obe«™Wihte.efa«««i^™f atinpuf 31.4. 
.sabouftorisea.te«i,a8eVDDAris^sinceVUisal«fi«cfVDDAwJX 
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alwut to deoaease as Ihe volt^ 

VsddiX3psbek)w\i3ef,iihea droits in Iheint^^ 

dixxdt have to stall opaaiiom 

Ihanennlxx3fiiiiait\\3hfl:e^ iseiiiployedtogdherW&aPOR_2xmit, 
accxjrdingto the present invention, thePOR_2 unit niesthesmtchtngof thenporst signal, 
since the del^?ed agnal oxit^ddaybecxjmes logic '1" after the signal ouLres When the 
si^jply voltage VDD A cJectease^r eg, during a povverdovvn evert thePOR_l unit 31 rules 
the sv^atchiIlg of the agnaL x^rst. 

AxxDsrxJmg to the poesent invert amethodispravidedforgpnecatingtheto 
rpQtstforx:isagBinaniiiteg|catedciix^^ The Ic^csigpdipoistirkdicaijes that the su^^ 
volt^ (VDDA) has readied a stabk levd. The rr^^ 

- pso\idbig a reference voltage (vDeQ, 

- cxmparing a stfo-vdlt^ (input„plus) of the si^T^y vdtage (VDD^ vsith 
the re£ecenoe voltage (vref) in order to provide a first logic output agpal 
(out_res) TAiien the sub-voltage (input_pltis) readies the reference voltage 
(vref), 

- prodding a second logic output signal (out_dd^ 
respect to the si^Tply vdtage (VDD^, 

- ocaiibinirig the first logic oulp^^ and the second log^couiput 
agpal (otdL.delay) to switdi the lo^c signal (nporst) ficom one state to 
another state if the first lo^ccaiputagpal (ottt_res) and the second Ipgjic 
output signal (out_dday) have the same logjlc vaLu£^ and 

startirig an q)plicatk}n vvithin the rn^ 

In a preferred erribodiment dF the method, fhe IpgjLc agnal (rtporst) becomes a logic '1 " if 
thefitet logx: output signal (outjtes) and the second logjic output signal (out.dela0 both 
represent a log|.c '1'^ In another prefeiied ecribodirrient , the delay for providing the second 
logic output agnal (out_dday) isprogpammable 
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^ilh^inFig 3, ane^lest^x^beaf^totheco:^or31.2, ^aner^le 
Jine37. The same enable signal inay also be appiied to fl^ unit. 

Axordir^tofhepBsentim^^ 

l<®csignalscnit.«sandout.dd^,asdea:abedaboveino^ p. 
2^2QandFig3.Bolhlpg|csi8nalsout_^andout_del^xr^beg^er^ 
Ig^ter^ ThePOR.l h3«tet^isfuncWvtalMMefheK)R_2hyster^canbe^ 
TheIOE.1 l^^le^shouldbedesignedto avQidpo^^ 

OULdBSl 

arrilOn^Intod<rfadd^«r*oaaTrisb«as*l^cu=a*,astopteI^ 
m^beoiptoyed 

Axx^ndh^gtoitepcesenti^^ 

^aDov^^the^drcuit 10 cr20 tobedi^ledlya^^ 

POR_l, toaBowmgapov^^t^xrKxia If iher^signal generation is di^leci the 
x?X)istagnalhastobefi^tothesair,edigJMle^asitis^VDDAis^ 
isgpnaated This is a feature that is i«tm^ to make fhein^tiwd^^ 10 ar20 

WHldr^butitisanaddK>nfeatu.«fi«tcaabe.^^ap^^^ 
cleslred In other ^^ond^ ftepovNO-^ 

^^^a,Eply^«lta^VDDAt3^icallyisaIx^^^ This voltage maybe in the lar^ 

betw^l Vdtsand 10 Volts ftefe^ly, thex^lta^ VDDAisbetv^en 1.8 and6 Volta 

Thenodesdenotedbyv^canatebecx.nnectedtogrDun4Qrthesenodesm^be 
c«nnectedtoan^wvoltagp-VDDA(doubleaq^y). Thevolt^VDDAma,for 
-amplebe+SVandtt^^lta^^^be-^V. Ti^l^^^^^osV 
6»e5<airpleTheM3lta8BVtdmaybelV,for©cai^ 



Latest 
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Prefetably, a cxmpaiatar 

hystems of about 30mV. The oacnparatots 11.2 and21.2, aseiiiploy8dinthePOR.l 
units 11 or 21 ma^haveacoarpaiafcarh^^ 

5 An integpated circuit acooxding to thepaesent invention may a)irpise circuit as 
cJfiscribed in connection \\ith Fig lAthrou^ It further ooiiipiflesdrcuitiytb^ 
certain stability of the supply \oltage (VDD^ b^re initiating operation 
T he integpated circuit may further comprise dedicated circuitry gsnetating a tdggier ^gpal 
(xiporst) after aresrt event This can be done xoangaoonven 

10 

InFIG. 4 aschematic gpaphisdgicted Theopecationof aPOR_l unit, accocdingto 
thepfnesentinventiorv isnowdescribedvAfh reference to this Figq^ From the 
schematic gp^ih, it can be derived that ira^ 

dov\ty than the sub-\dltag& VtrL That i^ li^ after a reset event, the si^y vdlt^ and thus 
15 the sub-vdta^ Vtd may rise more quiddy Bdrween 0. 9ms and 1 . 5ms this v«juld lead to a 
log^c agpal out jes being log^c '1 '\ Since the reference voltage vcef exceeds the SLd>voiliage 
Vtri after about l.Sms^ the lo^c signal oiijes vvoiM suddenly become IpgjLc After 
about 1.8m^ fhelpgilc signal outjesbecomes alc^c 'T' agpirv despite the fact that the sub- 
vbltagBVtd is still not stable. Integpates circuits in a convention cMpvv^ 
20 operation after about 1 .5ms^ v\iTich is vs/ay too eady in the ecarrple ducted 

InFIG. 5 a schecnaticgpaph is depicted Thecpecationof aPOR_2 unit, accordingto 

the present invmtion, is now described wtiirefecmce to this Figure After a certain paiod of 

time (eg, about 1.8ms), the deil^?ed agpal (delay^ag) starts to rise The levd of Vsd is 

25 aic5x:isted(eg,byrneansof prog!3mnrung) toalevdof about 1.2V. The delayed signal 
(delay_,sig) reaches the Vsd signal after about 8 ms. Now the output signal of the POR_2 
unit becx)meslogilc '1'^ and as a consequence the agnal nporst turns '1'' Due to the dday of 
aboiJtSrng. any uncertainties as addressed in oonriection\\^^ The 
delay can be ac^' tisted by shifting the levd of the voltagp Vsd or dowtv as indicated by titie 

30 actowSO. Whendiiftingfhelewdof thevdlt^Vsd, fhepcmttintirnevshecefheddajei 
sLgpal (delayLsi^ reaches Vsd is moved, as indicated by the anx3w51. 
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Thepresent invention canbeusedinattq^ti^^ 
procedure Theinventianis well suit^ 

Itisqpnedateifl^tvariousfBah^of ^^^^^ describedinfhe 

0Dnfe)4ofs^«rateembodin:,entsimyala)bepimded 

ennbodiment. Conversdy, ^^ousfeatunesof theinwntion^char^ forhteviiy, described 

mthecxjntedofasln^en^odmnentn^alsobepKnidedsg^ 

ocaiibmaticanL 

Inil^dravNdng^andspedficatLmthael^beaxsetft^ 
m^«ntionan4 dthou^^«dficteansa«tmithed^c^ 
m a gpneoc and desaipttvB sense cmly andnot fepuiposffi of M 
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CLAIM5g 



1. ^^^patatusdO; 20) for ^necating a logic signal (nporst) indicatiiigfhat asuppiy 
vate^(VDD^hasieadiedastab]elev^,theapparat^ 

- ^fi^"nit(POR_l,n;21;31)forcx,rnparinga,«W^ta8B(vr«0 
ivith a sub-Mdtagp (input_plus) dedxed fratn the suppfy vdt^ (VDD^ in 

order to i^afiIstlc^csignal(out_I^).^i^thesub■voltagB(^ 
has leachfid the refemoe voltage (vcef), 

- ^secandunit(POR.2,12;22)far^:i^adeJ^in^ 
ddaysd logic signal (oatjdds^, 

- ^J^^cumt (13; 23) for cQTrftog the logics 
cM^]ogicsignal(out.c3d^)mocdertop«Mcteihelogicsignd (r^). 

2. Theappaiatus(10; 20) of daiml, .^hetein the first unit (POR_l, 11- 21- 31) 
ooo^^a vdta^ di^dder (11.1; 21.1; 31.1) and a coxx^^rator (n.2i 2L2; 31.2). 

3. ^f^^ppatatus(10;20)Qfdaim2,v^teinthefiI^ 

oompdsesaswitch (31.6) that aUav^«afixst sub-voltag, (Vtd) tobe con^^red Wth 
iheiefams.^ (v.^ after aieset and aseoandsub-vDltgge 
oampaiBdiviaifherefie.snoevolt^(vreO ^ 

4. ^-R-Hh.(10;20)ofdaixn3,v.*^atrigg^ 

svMtch (31.6) in order to swLtchit from one state to another slate 

5. ^apf«ratt^(iO;20)ofdaiml,2or3,.>te«in^ 



isa 
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6. The apparatus (10; 20) of daim 1, 2 or 3, VNiiecein the first tmit (FOR J, 21; 31) 
o3Dcpjses an input (31.5) forprogpamiximgtte a<Mder\dtage (Vsel), said 
c&ider vdt^ (Vsd) doming the dd^. 

7. The apparatus (10; 20) of daim l,\^aleI^ 

cDrnpodsesadda^iiinit (12.1),arafix0dddajriinit (22.1)£DillovvBdbyacatripacatar 
(22.2). 

8. The apparatus (10; 20) of daim 1, vNteein the second unit (POR._2, 12) o^irprises 
an input (18) for pcogpamming the level of a divider voltage (Vsd), said divider 
voltage (Vsd) defining the dday: 

9. Theqparatus(10;20)of oneof theprec3edLngdaiin^ 
23) Gonprisesatvvo-port AND gate 

1 0 . Method fbir generating a Ipglc signal (npozst) in an integrated dzcuit indicating that a 
supply voltage (VDD^ has readied a stable levd GoanprisLng the stqs 

- providiiig airference voltage (vref), 

- cxjonpariiig a sub-voltage (input_pltis) of the stqiply voltage (VDDi^ \fvith 
the lefieDenoe voltage (vreO iti order to provide afiist lo^c output agpal 
(out_res) wiien the sub-voJtage (input^plus) readies the lefecence voltage 
(vref), 

- providing a secmd logic oiJiputagnal(o^^ 
re^?ect to the stj^ply \oltage (VDD^, 

cannbining the first logic output agnal (out_res) and the second log^c output 
signal (out_dday) to sv\itch the logjlc agnal (nporst) fiomone state to 
another state if the first logic oidputsigi^ and the second logic 

output signal (out_dd^) have the same Ipgjic valuer 

- startiiiganq7plication\Mthint^ 
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11. Their,ethodQfclaimlO,i.iiet^ 

fiistJogic output signal (out_iBs) arKitheseoand 
bofhrepresent a log^c "1". 

12. The iiffifhodcrf claim 10 or 11, oaai^«ji>ui}4UTesceDornmoraTnTVTi«^»*^ 



provamgiheseaxid logic output signal (out_c3d^), 

13. Iht^fateddinatoamprisingan^^^ 
9 andfurftercoog^gdicuitryieqm^ 
(VDDi^ beftoe initiating operatiaa 
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ABSTRACT 



Pov\e:Si45iyl£vdMQnitcxringandRESBr GENERATION 



A:paratus(10) for generating a JpgLc signal (i^) indicatii^fhat a supply volfagp(VDD.^ 
hasieachedastablele^Theapp9ratus(10)cornprissafiistu^ IDfo, 
coxr^areferenoe^^DltagpCvreO T^thasub-^^lt^ 

M>ltageCVDDA)inoKfetoissueafiistlogicsignal(out.,«)^fte^ 
(^put_plt^Vtri,Vsd)l^x^theI«faenoe^^(^^ 12- 
22)^provic3edfor^)dx^addaymorc3ertoi^add^]o8ica^ ' 
logic unit (13) cxMbinesthefcst logic sigpal (out_re^ and ftedd^ logic signal 
(out_deIfl5i) in oixJer to provicJe the logic signal (i^xast). 
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